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(54) FLUORESCENT DISCHARGE LAMP FOR BACK-LIGHT SOURCE 

(57)Abstract: 

PURPOSE: To provide a fluorescent discharge lamp 
for a back-light source for a liquid crystal display 
apparatus which provides bright images with low 
electric power by forming phosphor layers into strips 
on the inner wall face of a tubular body of a 
fluorescent discharge lamp by applying phosphors 
along the side face of a conductor and forming a 
reflective layer on the outer wall face except the 
parts where phosphor layers are formed. 
CONSTITUTION: A fluorescent discharge lamp 20 
consists of a tubular body 20a provided with 
electricity supply terminals 20b at both ends and 
phosphor layers 20d are applied to strips of areas 
with width B along the longitudinal direction of the 
tube. A light reflective layer 20c is formed in the area 
of the outer wall of the tube except the areas where 
phosphor layers 20d are applied by, for example, 
evaporating Al or applying Al or sticking a light 
reflective material such as Al foils. Since the whole 

quantity of ultraviolet rays generated by excitation of mercury is reflected by the reflective 
layer 20c in the inside of the fluorescent discharge lamp, all the ultraviolet rays impinge 
against the phosphor layers 20d of the fluorescent discharge lamp 20 and thus visible rays 
with high brightness are introduced into the conductor 21. As a result, transformation 
efficiency of the phosphor layers of a cathode-ray tube is extremely high and a liquid crystal 
display apparatus with high brightness is provided. 




[Claim] 

[Claim 1] The fluorescent lamp for the back light light sources characterized 
by having the band-like fluorescent substance layer applied to the internal 
surface of the shell of the aforementioned fluorescent lamp along with the 
longitudinal direction in the fluorescent lamp used as back light light source 
of a liquid-crystal-display element, and equipping either the skin of the 
aforementioned shell except the aforementioned fluorescent substance layer, 
or an internal surface with a reflecting layer. 

[Claim 2] The fluorescent lamp for the back light light sources characterized 
by having the band-like fluorescent substance layer applied to the skin of the 
shell of the aforementioned fluorescent lamp along with the longitudinal 
direction in the fluorescent lamp used as back light light source of a liquid- 
crystal- display element, and equipping either the skin of the aforementioned 
shell except the aforementioned fluorescent substance layer, or an internal 
surface with a reflecting layer. 

[Claim 3] The fluorescent lamp for the back light light sources characterized 
by laying a transparent component underground between the transparent 
materials which constitute the aforementioned fluorescent substance layer 
and the aforementioned hquid-crystal-display element while it has the 
band-like fluorescent substance layer applied to either the internal surface of 
the shell of the aforementioned fluorescent lamp, or the skin along with the 
longitudinal direction in the fluorescent lamp used as back light light source 
of a liquid-crystal-display element and either the skin of the aforementioned 
shell except the aforementioned fluorescent substance layer or the internal 
surface was equipped with the reflecting layer. 
[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the so-called back light light 
source used for the lighting of the field-like light source, especially a LCD, 
etc., and relates to the fluorescent lamp for the back light light sources which 
boiled lighting luminous efficacy markedly and raised it especially 
[0002] 

[Prior art] As for the LCD, the penetrated type and the reflected type are 
known by the lighting formula. Especially, the penetrated type is widely 
adopted as image display, such as STN LCD of a passive matrix, or TFT LCD 
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of an active matrix. 

[0003] A penetrated type LCD is equipped with the light equipment (back 
light light source) which emits field-like lighting light to the rear face of a 
hquid-crystal-display element, projects the light of a uniform distribution on 
the effective screen area of a liquid-crystal- display element, and observes the 
light which penetrated the liquid-crystal-display element. 
[0004] Drawing 12 is an expansion perspective diagram explaining the 
example of structure of a LCD, and, for a liquid-crystal-display element and 
2, as for a printed circuit board and 4, a frame, and 6 and 7 are [ 1 / the back 
light light source and 3 ] spacers. 

[0005] In the example of structure of this drawing, the back light light source 
2 mainly consists of a light guide plate 21 which consists of a transparent 
material which adjoined cylinder-like a fluorescent lamp (for example, 
straight pipe cold cathode tube) 20 and this fluorescent lamp 20, and a 
diffusion plate 23 installed in the front face of the reflecting plate 22 and the 
light guide plate 21 installed in the rear face of a light guide plate 21. 
[0006] The slit 10 for electronic-circuitry parts, such as drive IC32 which 
drives control IC31 and the liquid-crystal-display element of a cold cathode 
tube 20, being carried, and a printed circuit board 3 fixing a frame is formed. 
[0007] The frame 4 has the fixed piece 9 for carrying out-**** fixation to the 
slit 10 which was equipped with the rim 41 which is made to expose the 
effective screen area of a LCD and fixes the circumference, and was formed 
in the printed circuit board. 

[0008] The fluorescent lamp 20 which constitutes the back light light source 
2 approaches the side face of a light guide plate 21, is installed, and is 
connected to power through a socket 24, the feeder 25, and the connector 28. 
[0009] A light guide plate 21 is spread, and it is reflected by the reflecting 
plate 22, and points to the synchrotron orbital radiation of a fluorescent lamp 
20 in the diffusion plate 23 orientation. 

[0010] In addition, this fluorescent lamp 20 is covered with the shield 
covering 26 fixed with the screw 27, and unnecessary fight is made not to go 
to a liquid-crystal-display element etc. 

[0011] Drawing 13 is a cross section explaining an example of arrangement 
of each part material which constitutes a LCD, and the same sign as drawing 
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12 corresponds to the same fraction. 

[0012] As shown in this drawing, the back light light source 2 forms a 
fluorescent lamp 20 in the side face of the light guide plate 21 formed by the 
transparent material with predetermined thickness, such as an acrylic resin 
plate. Optical L emitted from this fluorescent lamp 20 in the liquid-crystal- 
display element 1 orientation from the diffusion plate 23 moreover, by being 
reflected by the reflecting plate 22 and directing in the liquid-crystal-display 
element 1 orientation from the diffusion plate 23 The liquid-crystal-display 
element 1 is illuminated, and it is constituted so that the picture image 
****ed by the hquid-crystal-display element may be observed by the frame 4 
side. 

[0013] The internal loss of a fluorescent lamp had large **** eclipse ****** 
once, and optical use luminous efficacy had the very low component which 
has a reflex function outside also conventionally. 

[0014] Although the above-mentioned back light light source is making the 
hquid-crystal-display element point to the light of a fluorescent lamp using 
the transparent material, the reflecting plate, and diffusion plate which 
consist of a light guide plate 21, it has what was made into the structure of 
making light spreading in addition to such a configuration, making the front 
reverse of a light guide plate into an optical reflector or the optical diffusing 
surface, or removing a light guide plate, and using an air space as a 
transparent material. 

[0015] In addition, as what indicated the conventional technique about this 
kind of LCD, the Japanese Patent Publication No. 13666 [ 51 to ] official 
report and a Provisional-Publication-No. 309921 [ 63 to ] official report can 
be mentioned, for example. 

[0016] 

[Object of the Invention] In the above-mentioned Prior art, the fluorescent 
lamp which constitutes the back light light source is made to introduce the 
light which emits light by coming to apply a fluorescent substance layer all 
over the wall of a cylinder-like shell, and stimulating this fluorescent 
substance layer by ultraviolet rays into the transparent material which 
consists of. a light guide plate or an air space. 

[0017] Therefore, the light by which an outgoing radiation is carried out in 
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the orientation of a transparent material is outgoing-radiation light from a 
fraction mainly located in the transparent material side of a fluorescent 
lamp, and even if the light of other fractions prepared the reflecting plate 
outside temporarily, a great portion of light returned to the fluorescent 
substance layer itself, it was decreased by the optical absorption of a 
fluorescent substance layer, and the optical use luminous efficacy was very 
low, and had the problem that the reduction in the power consumption of a 
LCD was difficult. 

[0018] Moreover, the conventional back light light source needed to install 
the gobo which served as the reflecting plate the periphery except the 
fraction which meets a transparent material among the light emitted from a 
fluorescent lamp as an indispensable configuration component, had many 
parts mark and had the problem that erection was also complicated. 
[0019] The purpose of this invention solves many problems of the above- 
mentioned conventional technique, and raises the optical use luminous 
efficacy of a fluorescent lamp, arid it is in offering the suitable fluorescent 
lamp for the back light light sources for the liquid-crystal- display element 
which simplified structure. 
[0020] 

[The means for solving a technical problem] In order to attain the above- 
mentioned purpose, in the fluorescent lamp used as back light light source of 
a liquid-crystal-display element, invention given in the claim 1 of this 
invention has the band-like fluorescent substance layer applied to the 
internal surface of the shell of the aforementioned fluorescent lamp along 
with the longitudinal direction, and is characterized by equipping either the 
skin of the aforementioned shell except the aforementioned fluorescent 
substance layer, or an internal surface with a reflecting layer. 
[0021] Moreover, in the fluorescent lamp used as back light light source of a 
liquid-crystal-display element, invention given in the claim 2 of this 
invention has the band-like fluorescent substance layer applied to the skin of 
the shell of the aforementioned fluorescent lamp along with the longitudinal 
direction, and is characterized by equipping either the skin of the 
aforementioned shell except the aforementioned fluorescent substance layer, 
or an internal surface with a reflecting layer. 

[0022] Furthermore, invention given in the claim 3 of this invention is set to 



the fluorescent lamp used as back light light source of a liquid-crystal- 
display element. While it has the band-like fluorescent substance layer 
applied to either the internal surface of the shell of the aforementioned 
fluorescent lamp, or the skin along with the longitudinal direction and either 
the skin of the aforementioned shell except the aforementioned fluorescent 
substance layer or an internal surface is equipped with a reflecting layer It is 
characterized by laying a transparent component underground between the 
light guide plates which constitute the aforementioned fluorescent substance 
layer and the aforementioned liquid-crystal- display element. 
[0023J 

[Operation] In the configuration of the above-mentioned claim 1, the band- 
like fluorescent substance layer applied so that the aforementioned side face 
of the aforementioned transparent material might be countered at the 
internal surface of the shell of the aforementioned fluorescent lamp changes 
into a visible ray the ultraviolet rays which carried out excitation 
photogenesis inside the concerned fluorescent lamp. Since it is reflected by 
the reflecting layer with which either the skin excluding [ ultraviolet rays ] 
the aforementioned fluorescent substance layer at this time or the internal 
surface was equipped and the whole quantity of ****** gathers in a 
fluorescent substance layer, the wavelength conversion efficiency by the 
fluorescent substance layer improves, and the visible ray of high brightness 
can be introduced into a transparent material. Furthermore, it is reflected by 
the reflecting layer with which either the aforementioned skin or the 
internal surface was equipped, and the light emitted towards the internal 
surface of parietal bone from the fluorescent substance layer can also make it 
contribute to quantity of light increase. 

[0024] Moreover, in the configuration of a claim 2, the band-like fluorescent 
substance layer formed in the skin of the glass tube of the aforementioned 
cold cathode tube in accordance with the aforementioned side face of the 
aforementioned transparent material as well as the configuration of the 
above-mentioned claim 1 acts. 

[0025] Furthermore, in the configuration of a claim 3, the transparent 
component laid underground between the transparent materials which 
constitute the aforementioned fluorescent substance layer and the 
aforementioned liquid-crystal-display element reduces reflex of the light in 
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the boundary with the air space which intervenes between a fluorescent 
substance layer and a light guide plate, and raises optical use luminous 
efficacy. 

[0026] In addition, this invention is not limited to the above-mentioned 
configuration, does not restrict this invention to the back light light source 
for LCDs, and can be applied to the surface light sources, such as other 
electronic equipment. 
[0027] 

[Example] Hereafter, with reference to a drawing, it explains in detail about 
the example of this invention. 

[0028] Drawing 1 is the perspective diagram explaining the 1st example of 
the fluorescent lamp for the back light light sources by this invention which 
carried out partial fracture, and the shell and 20b from which a fluorescent 
lamp and 20a constitute the vacuum housing of a fluorescent lamp in 20 are 
[ a reflecting layer and 20d of the electric supply terminal and 20c ] band-like 
fluorescent substance layers. 

[0029] Moreover, drawing 2 is the cross section cut along with the A-A line of 
drawing 1 , the same sign as drawing 1 corresponds to the same fraction, and 
21 is a transparent material which consists of a light guide plate or an air 
space. In drawing 1 and drawing 2 , this fluorescent lamp 20 consists of the 
shell 20a which equipped ends with electric supply terminal 20b, and 20d of 
fluorescent substance layers is applied to the strip region of width-of-face B 
in alignment with the longitudinal direction in the spool. 
[0030] Moreover, the outer wall of the shell except the application field of 20d 
of fluorescent substance layers is equipped with light-reflex layer 20c by 
pasting of light-reflex material, such as vacuum evaporationo, such as 
aluminum, an application, or an aluminum foil. 

[0031] Although considering as the dimension of a **** EQC is suitable for 
width-of-face B of the above-mentioned band-like fluorescent substance layer 
in the thickness of the transparent material 2 1 which carries out contiguity 
arrangement as shown in drawing 2 , it may not necessarily restrict to this 
and the thickness of the above-mentioned width-of-face B and the 
transparent material 21 may differ. 

[0032] In this example, since bombardment [ reflecting layer 20c / the whole 
quantity of ****** ], the ultraviolet rays generated by excitation of the 
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mercury in the interior of a fluorescent lamp in 20d of the fluorescent 
substance layers of a fluorescent lamp 20 can introduce the visible ray of 
high brightness into a transparent material 21. 

[0033] That is, the conversion efficiency of the fluorescent substance layer of 
a cold cathode tube becomes very high, and can constitute a bright LCD. 
[0034] Drawing 3 is an important section cross section explaining the 2nd 
example of the fluorescent lamp for the back light light sources by this 
invention, and the same sign as drawing 2 corresponds to the same fraction. 
[0035] this example equips the shell wall except the application field of 20d 
of this fluorescent substance layer with the same according to **** of light- 
reflex material, such as vacuum evaporationo [, such as aluminum, ] or 
application, for example light-reflex layer 20c as the above-mentioned 
example while 20d of fluorescent substance layers is applied to the strip 
region of width-of-face B in alignment with the longitudinal direction in the 
spool of shell 20a. 

[0036] Also by this example, the use luminous efficacy of a fluorescent 
substance layer as well as the above-mentioned example becomes highland 
the bright back light light source can be obtained with low power. 
[0037] Drawing 4 is an important section cross section explaining the 3rd 
example of the fluorescent lamp for the back light light sources by this 
invention, and the same sign as drawing 2 corresponds to the same fraction. 
[0038] this example applies 20d of the fluorescent substance layers in the 
example shown in drawing 2 to the strip region of width-of-face B which met 
the outer wall of shell 20a at the longitudinal direction. 
[0039] On 20d of this fluorescent substance layer, protective coat 20e is 
applied if needed, and the degradation of 20d of the fluorescent substance 
layers in the inside of air is prevented. That is, if 20d of fluorescent 
substances does not deteriorate in presence of air, the above-mentioned 
protection layer 20e does not need. 

[0040] And the outer wall of shell 20a except the application field of 20d of 
fluorescent substance layers is equipped with light-reflex layer 20c by 
pasting of light-reflex material, such as vacuum evaporationo, such as 
aluminum, an application, or an aluminum foil. 

[0041] In addition, in this example, you may prepare reflecting layer 20c in 
the interior of shell 20 a like drawing 3 . 
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[0042] According to this example, while the same effect as each above- 
mentioned example can be acquired, since the application of 20d of 
fluorescent substance layers is easy, the fabrication operation of a fluorescent 
lamp can be simplified and a cost can be cut down sharply. 
[0043] Drawing 5 is an important section cross section explaining the 4th 
example of the fluorescent lamp for the back light light sources by this 
invention, and the same sign as drawing 2 corresponds to the same fraction. 
[0044] this example removes the air space which intervenes between the 
fluorescent substances and transparent materials in aforementioned 
drawing 2 - drawing 4 , reduces reflex on the boundary with an air space, and 
raises optical use luminous efficacy. That is, drawing 5 fills between the 2Qd 
of fluorescent substance layers and fight guide plate by 20h of transparent 
components, such as resin, such as the gel of hardenability silicon resin, or 
polyester, in the thing of the structure of aforementioned drawing 4 . Trauma 
of the configuration component of the concerned fluorescent lamp by the 
mechanical asymmetry between the fluorescent lamps and transparent 
materials which originate in a temperature change or mechanical stress by 
transparent components, such as this gel or resin, having flexibility, or a 
light guide plate LGT is avoidable. 

[0045] In addition, it cannot be overemphasized that it is applicable to the 
thing of structure which showed above-mentioned gel or above-mentioned 
resin to drawing 2 or drawing 3 . 

[0046] Drawing 6 is an important section cross section explaining the 5th 
example of the fluorescent lamp for the back light light sources by this 
invention, and, in fluorescent substance layer and 20e\ the same sign as 
transparent protection layer and drawing 2 corresponds [ 20d* ] to the same 
fraction. 

[0047] this example does not have a fluorescent substance in a fluorescent 
lamp, but comes to apply 20d [ of fluorescent substance layers ] f to the side 
face which counters with the aforementioned fluorescent lamp of a 
transparent material 21 instead. 

[0048] a fluorescent substance - 20 d - ' -- air - inside - deteriorating - as 
a thing - a case -- **** - a protective coat 20 - e - ' - applying -- having 
--*■*** - a fluorescent substance - air -- inside - deteriorating - as - a thing 
- a case - a fluorescent substance - a layer - 20 - d - 1 - a degradation - 
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preventing - **** . A protection layer is unnecessary when it is what the 
above degradations do not produce in a fluorescent substance. 
[0049] The fluorescent lamp is equipped, with light-reflex layer 20c by 
pasting of light-reflex material, such as vacuum evaporationo, such as 
aluminum, an application, or an aluminum foil, so that it may leave a band- 
like transparent fraction to field B which counters with 20d [ of fluorescent 
substance layers ]' applied to the side face of the aforementioned transparent 
material 21 of the shell 20a. 

[0050] In addition, in this example, you may prepare reflecting layer 20c in 
the interior of a glass tube like drawing 3 . 

[0051] According to this example, while the same effect as each above- 
mentioned example can be acquired, since the application of 20d of 
fluorescent substance layers is easy, a manufacture of a cold cathode tube 
can simplify work and can cut down a cost sharply. 

[0052] Drawing 7 is an important section cross section explaining the 6th 
example of the fluorescent lamp for the back light light sources by this 
invention, and the same sign as drawing 6 corresponds to the same fraction. 
[0053] this example does not have a fluorescent substance in a fluorescent 
lamp like drawing 6 , but comes to apply 20d [ of fluorescent substances ]' to 
the side face which counters with the aforementioned fluorescent lamp of a 
transparent material 21 instead. 

[0054] Protective coat 20e' is applied to fluorescent substance 20d', and the 
degradation of 20d [ of the fluorescent substance layers in the inside of air ] f 
is prevented. In addition, it is unnecessary when this protective coat 20e' as 
well as the above-mentioned example is that in which a fluorescent 
substance does not deteriorate. 

[0055] a fluorescent lamp - the - a shell - 20 - a - the above - a light guide 
plate « 21 - the side face - having applied - a fluorescent substance - a 
layer - 20 - d - ' countering — a field - B ~ band-like -- transparent— a 
window part - a part -- leaving - as -- for example, - aluminum -- etc. >- a 
metal plate - aluminum - etc. - a reflector - having applied — a component 
- becoming -- a reflecting mirror - 20 - c -- ' - having - **** . In addition, 
this reflecting mirror 20c* cannot be restricted to a cylindrical shape (circular 
cross section) which was illustrated, and let it be a reflective structural 
member with a rectangle cross section, an ellipse cross section, and other 
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arbitrary configurations. 

[0056] Drawing 8 is an important section cross section explaining the 7th 
example of the fluorescent lamp for the back light light sources by this 
invention, and the sign as the glass cylinder and drawing 2 which constitute 
a reflective component with same 20f corresponds to the same fraction. 
[0057] this example is equipped with reflective layer 20c formed so that it 
might not have a fluorescent substance in a fluorescent lamp, but fluorescent 
substance layer 20e might be formed in the strip region which counters with 
the aforementioned light guide plate 21 of the internal surface of parietal 
bone of 20f of the shells which insert a fluorescent lamp instead and 
constitute a reflective component and a transparent aperture might be 
formed in field B of the fraction which counters the superficies of the 20f of 
the concerned shells with the aforementioned light guide plate 21. 
[0058] According to the example explained by above-mentioned drawing 7 
and drawing 8 , 20f of shells and the fluorescent lamps which need to form 
neither a fluorescent substance layer nor a reflecting layer in a fluorescent 
lamp, and constitute a reflective component are assembly ****s as another 
component, and it becomes easy to exchange them, when a fluorescent lamp 
deteriorates. 

[0059] Drawing 9 is an important section cross section explaining the 
octavus example of the fluorescent lamp for the back light light sources by 
this invention, and the same sign as drawing 2 corresponds to the same 
fraction. 

[0060] In this example, the others of a configuration of a fluorescent lamp 
having 2 Og of the flat-surface sections which met the longitudinal direction 
of a shell in the 1 side face, and having 20d of fluorescent substance layers in 
the shell wall of 20g of this flat-surface section are taken as the same 
configuration as aforementioned drawing 2 . 

[0061] Drawing 10 is an important section cross section explaining the 9th 
example of the fluorescent lamp for the back fight light sources by this 
invention, and the same sign as drawing 9 corresponds to the same fraction. 
[0062] In this example, the flat-surface section in the example of 
aforementioned drawing 9 is formed in the **** center section of the shell of 
a fluorescent lamp, and the volume of a fluorescent lamp can be reduced 
sharply. 
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[0063] Drawing 11 is an important section cross section explaining the 10th 
example of the fluorescent lamp for the back light light sources by this 
invention, and the same sign as drawing 9 corresponds to the same fraction. 
[0064] This example can centralize still efficiently the ultraviolet rays which 
are what was made into the **** parabola configuration, and excited the 
cross section of the shell of a fluorescent lamp on 20d of fluorescent 
substance layers, and can raise a wavelength conversion efficiency further. 
[0065] In addition, it is also possible for this invention not to be limited to 
each above-mentioned example, and to combine these configurations 
suitably. 

[0066] Since the brightness of a fluorescent lamp can be sharply improved 
according to the configuration of each example of this invention as described 
above, the LCD which has a bright screen with low power can be offered. 
[0067] 

[Effect of the invention] Since according to this invention the luminous 
efficiency of a fluorescent lamp or the use luminous efficacy of a fluorescent 
substance can be raised and brightness can be sharply improved as 
explained above, the fluorescent lamp for the back light light sources for 
LCDs and the other fluorescent lamps for the surface light sources which 
have a bright screen with low power can be obtained. 
[An easy explanation of a drawing] 

[ Drawing 1 ] It is the perspective diagram which carried out partial fracture 
of the cold cathode tube explaining the 1st example of the back light light 
source by this invention. 

[ Drawing 2 ] It is the cross section cut along with the A-Aline of drawing 1 . 

[ Drawing 3 ] It is an important section cross section explaining the 2nd 

example of the back light light source by this invention. 

[ Drawing 4 ] It is an important section cross section explaining the 3rd 

example of the back fight light source by this invention. 

[ Drawing 5 ] It is an important section cross section explaining the 4th 

example of the back fight light source by this invention. 

[ Drawing 6 ] It is an important section cross section explaining the 5th 

example of the back light light source by this invention. 

[ Drawing 7 ] It is an important section cross section explaining the 6th 

example of the back light light source by this invention. 
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[ Drawing 8 ] It is an important section cross section explaining the 7th 

example of the back light light source by this invention. 

[ Drawing 9 1 It is an important section cross section explaining the octavus 

example of the back light light source by this invention. 

[ Drawing 10 ] It is an important section cross section explaining the 9th 

example of the back light light source by this invention. 

[ Drawing 11 ] It is an important section cross section explaining the 10th 

example of the back light light source by this invention. 

[ Drawing 12 ] It is an expansion perspective diagram explaining the 

example of structure of a LCD. 

[ Drawing 13 ] It is a cross section explaining the example of arrangement of 
each part material which constitutes a LCD. 
[An explanation of a sign] 

1 Liquid-Crystal-Display Element 

2 Back Light Light Source 

3 Printed Circuit Board 

4 Frame 

6, 7 Spacer 

9 Fixed Piece 

10 Slit 

20 Fluorescent Lamp 
20a SheU 

20b Electric supply terminal 
20c Reflecting layer 

20d Band-like fluorescent substance layer 

2 1 Transparent Material (Light Guide Plate) 

22 Reflecting Plate 

23 Diffusion Plate 

24 Socket 

25 Feeder 
28 Connector 

31 Control IC 

32 Drive IC 
41 Rim. 
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Ttt, Ay^y<>^«*«fiitTS«^«!trtt, Rff 

*«*St>ttS»if* S&<5li3l6»fc»Ar* «t 5 IZ b 
[0 0 17] -^©fcis?). flBifcfl^flfclBttSttSttH:. 



StftT&r), ^©ftb©$#©ft«, (KCftglHrKft&ft 

swTt>*a#03fc#fi#<Mre n-tcg^-ca^fwi© 

ft3fi^S«©fi*^«*fl:*<HJiT» 5 £ v> o IBM*** 
[0 0 18] *&. ®&<Drtvi?7'{ hwmts 

[0019] *%hj©sw^ ±ese*s«©ttiauBis 

[0 0 2 0] 

t> ttiem^&«ff©^#:©wgffiic, 

»?.T»:ilr*ttfc#tt©SbWW*#U WCft^WW 

suit < ffriefffr ©fl-g® sfciartjjBB © wn*> 

[0 0 2 1] jfefc. *3858©SM»B2lceit©S!Wtt. 

*«rc*nT, t(rsE^&«fl'©i : *©^-ffiMic> *' 

©fi^fa fc»o T^^ S *lfc#|*©*9fc*Ji u 
IttESbtfWg ft Kt < *re«*©flJKff * fctertS® ©ft 

[ 0 0 2 2 ] £ 6 fc. fcSSB ©HHPS 3 fcB*t©S*18 

s9fcBW*rfc*sv»-c. WBiaaBBr ©»*©««■* 
fctt^s® ©fan^t- . ^©s^i^i fc»t> t»** n 

©naffiSfcttMe®©{Brn^cswjBft«^5t* 

[0 0 2 3] 

■*. msst±t«riem7 i £^Pfti^<^s®^fcttrtSffi© 
«n#»t«AJwatjiTKjW ztiu* >> *■©£*#«# 

& »4W aw ©firn* Wf $ n^fiit* 

[0 0 2 4] £&» W*»2©*J£IC#^T. fiftE&R 
ff « © *f 5 X §©^-a® fc ftffE##ff ©mi iEffiS Cfttj 



[0 0 2 5] 35*:. «^3©lfefc;fc&»T, i^sEi* 

ftftg t WBeiBasEjR^sflijStf t ©w tea 
[0026] ±ia©«fi5tt:Efe3n?> 

[0 0 2 7] 

BUtM RT, *«W©«S|#iit'3*. HWftJWRb 
TfHBUaKWT*. 

[002 8] HI fifcM&W Cck5Ay^7^ Ht*UB& 
ftlfcS*T©3f5 1 «i«*KWT*a5»«Wf WfclWlHT 

*S£*lfcf*«*. 2 0b te^©*&«4g^ .- 20c« 

[0 0 2 9] S2ttSl©A-Aie{C»-pT«?aff 

B 1 til 2 fc«wr. £©St««jT 2 0 ttMSfC 
i^SST 2 0b 20a*5iiD-. 
©^^lRlfc»-3fc«B©1(Ptt«*fc«^#:JB 2 0 d# 

[0 0 3 0] *fc. 9bt»Ji2 0 d©»#«**»^- 
*#©^ttt/«A.tt7^5=:«>JU^©J!!»*5^tt 
IMfr. b < =SAft«©3fcE*Mf ©Kittle J: 

zytfcttS 2 0c *«A"b»*. 

[0 0 3 1] H2K*bfc«fc:5fc:. JtWWtoSBWMi 
©tiBtt. iS&BEBTS3f##2 l©ff*Cll»J.B*© 

•frtt£-r*©jw?ahr»*i&«. £-Tb ! fennfciss ! b© 

[0 0 3 2] C©*Jfi«HC*WTtt, SMf)T2O0 

»l 2 odfctt. %mst&ftv)ft&\~ 

®mz& y)%$LLtcmH-&tfRSim z o c tbs ^ ^©^ 

[0 0 3 3] Tfcfc.i, »»S«©«3ttflKli©iE»a!l* 

[0 0 3 4] B3tt**WKJ:*Av^!?-f h^Ugffi* 
3te^ff©ai2Sl3Se«lftttWT*5»8 | HBHT*-3T < 

[0 0 3 5] *H^J«. t*2 0a ©«frt©fi^lS 

c»o fc« b ©»tt««cfi3t#n 2 o d tmttznr 



[0036] *$mm\zi.i-r:%. ±mnmm tmm\z 
wttem (ommmmm < ft k> , m.-n -m % ? * 

[0 0 3 7] B4tt*»|8C±SAy^5-f h#*UHS[ 

[0038] *.$mmi*. m2\z7xvtc^mm\z&nz 

m#M 2 0 d 2 0a ©^SC-€-©fi^|R!C» 

[0.0 3 9] £©Sat*Ji2Od0±lCtt.'i&RSy6;C 
T&SE 2 0 e OTfe*S*lT* 0 > fiA*T©SbWWi 
2 0 d©&ft£telkLT^S. Tftfr"&, S3"t#2 0d 

3»»sft©i¥«ET?«Ytb&v»t>©-c*nii, ±e©«s« 

2 0 eMStU&K 

[0 0 4 0] fll, «dt#Jl2 o d©a*«**»v> 

**V»ttl6*. %C<tt7Jl>5:^A«*©#Kit*f© 
miZ£ZftR$tm 2 0c S*>LT^-5. 

[0 04 1] 6:*, HOftJgtflfcfeUT. J£tfjR 20c 
*H3 tfl*fc*fls2 0 a©l*«fc*l*TfeJ:W 

[0 0 4 2] *Hffi«!|fc«fcn«. ±E*SJt«£RI»© 
Z t*»"C*-5 ffitflcji 2 0 d ©ft^ 

s^femff©ss^3i4ffi¥itT 

[0 0 4 3] B5.tt*58WK:J:S/\y^7'f h#ilUB3i: 
©* 4 SiMST SWOTBIHT?* o T. 

[0044] *HfiS0!lte, I&EB 2 ~B 4 fc*#*Jbfc 

fri»dt*©lllK;^?Fr*SS»i*«t)»*, ffiftli 

TfcfrS. ElStt, ttEB 4 ©*£©<&©&& 
i»T*©U3tt*)i 2 0 d fc»3ttSi©W*. 
tt^'J^SBOJJrJk S fc tt* ijxx^Jl^©^ v 
>ft£©®|HS?#2 0 hT?*©fct>©T*5. CC^x 

;u*&tt u-?>fc£©»wawj5^gtttt«*t3 c ttrs 
ff©#taii»tf©»*fcia»T£5. . 

[0 04 5] ft*, ±E©S?xJl/*fcttUi7>*H2 2b 
S ttH 3 fcjft b fc® it © © IcSJET * 5 £ <h Off "5 
tjTfcftlV 

[0 0 4 6] B6»4*5»»fcJ:4Ay^5'f hJtfUBJH 
2 0d' teJbtfrH. 2 0e' BaHfiUM. B2'tffl 

[0047] #nfigwi. fiBtftWTicttfi^flcs*-a- 

■ t*3WWf 2 Od' '***LTfc*. 



[0 04 8] Kftflc 2 0 d ' ««Sft«f»T»flrf * <fc "5 ft 

■b©©$£Ktt«MR2 o e ' $qMrsnT*so, 

tt^&^T^Irrs ±3ftfe©©«£©S3fc<WB 2 0 
[0 0 4 9] ftJfcfiWOTfctt, ^(D^W- 20a ©|&E» 

i ©airca* b&«##W2 o d ' yttts 

©*H»#©W#eJ:*^RK»2 0 c ifAWS. 
[0 0 5 0] ft*. C©SU£^JlCi5^T. SWH2 0c 

[005 1] *s©»«t:'jina, ±E«nj6«tra«© 

[0 0 5 2] H7tt*JBWfcJ;«Ay^7'r MfcWHS 
■3^^ff©jB6§^«*«Wi-*H«B»iirBT*t>T, 
B 6 fcPMWttHHKfrfcJWKT*. 

[0 0 5 3] *ggfffltt, B6£ff&£flt?£tt*Xr£ti 

«3tt***ttT, ftfoQCW2 i©lM£38fcWWT 
t^iRi-tsflJ®ic^:^2 O d' 

[0 0 5 4] ®ft#:2 Od' fcti«gB&2 0 e' ftt&* 
[0 0 5 5] SJltlWfl-H:, -to** 20a ©I5E#^ 

S2 i ©«c^tf LfcSbfc&jg 2 o d' t*n*rrs« 

#Tft.£>Klf&2 0 c ' S«^.T^-5o ft*. £©Klt 
t20c' HtH3ftU&J:3&R1«» (R»«nS) ICfBS 
*>©Tttft<> JgJgWrffi. fitRBfrS. ^-©^©ffig©^ 

g&^2gglMM £ £#"ggg» . 

[0 0 5 6] H8a*«WfcJ;*Ayf h3t2KfflS 
^^fl"©*7SCSgM*SJW-r-5S^»ftffBT?S^ T. 
2 0 Utm&ttZMfc-fZXyXffi, B2tH-^ 

[005 7] #mgwa. aBiawtitrcttit3«#*#*. 

f#2 0 f ©rtBf©WEW3tt«2 1 i»fpjTS#«M« 
2 0 e SJBjfcU S»ff# 2 0 f ©Affile. 

frE^*«2 1 i»w-raa»©«*Btaw«s»fi!t 

[0 0 5 8] ±EB7, H8TrRWLfc*JfiffilCJ:n 

ft<. *fcs»«B«-s«jat-i-5«fls2 o f iffltiwKr 
t n»i w t VTmiL s n* ©t. jbtatwr^t b 



yum® <d% 8 mmm zw.w f % saw m -e s t . 
[oo6o] zonmwvte* mtmmim, 

jpn*.2-0 g Cf *rtlfcf 2 0 d 
[0 0 6 13 01 0W3MS!»C.fc.5Ay*7<f hftWB 

[0 0 6 23 '(D^ffi^jTtt. |fflg0 9<D*^!l(C^^ 

[0 0 6 3] 011 f4*«Wfci.S/'?y^7'f h3£WB 

T. H.9 iH-«WttW-»»lcJ9*"r.S. 
[0 0 6 43 ' COSUiWtt. S^ifc*ffoW*©»FBS* 

[0 0 6 53 ft*. #5IWKLh»WIJi0gfcl8£2Fn5 
[0 0 6 63 ±SEbfc«fc-5lC, *5eW®#£%0|0fllj£ 

[0 0 6 73 

x^ff^ommytwM&ytwmrz&z> z turn 

[023 Hl©A-A*K»oT«WUfcBnBBT* 

[0 3 3 *55BJ|C«fc^Xy^7'f 2SSflfifl£ 
KlBTSBSMfiilia-e**. 



[H43 *^BJtiSny^7-f h3till©*3|t3!t«* 
[0 5] *3iSWlcJ:*^y^5'f hftROSUfSfitfll* 

[0 6 3 ?mmzz:z>rtyt>7<i bytmofBsm&m* 

[0 7 3 *asWfc±*/ty>?7-f H«jRO*6»!E«* 
[0 8] *9E?Hfc±4/ty£7-'f 7 Hfllfll* 

[093 ^xwcj:*/^^?^ v-tm<o^mmm^ 
m i o3 *mmz&z>nyt>7<i v%M.aft$2mm 

[01 13 *38WfcJ:SAy^7'f WIOH OSOg 

[012] %iM&mm<Mmm*f&wTzm!RtmB 

[01 33 «ffi^SB$«fitTS ! &a5^©ieil^Ji£ltt 

[fr^»f£Bj] 

1 ttft^RsH^ 

2 /ty*5-f 

3 7U>h*fi 

4 71—A 

6. 7 7.^—9- 
9 SSM- 

1 0 XV v V 

2 o wtumtt 

2 0a 
2 0b 

20c S»g . 

2 0d m&yt&iB 
2 1 wttfc <m) 

2 2 RttU 

2 3 ftl&K 

2 4 V>Tv V 
2 5 

2 8 

3 1 S19IC 

3 2 KSd I C 

4 1 ij A. 
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[H2] 




[012] . [013] 
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